perturbation. The effects of Reynolds number, Strouhal number, and the acoustic modulation amplitude on the swirling flame were investigated. The results indicate that the Strouhal number has a notable effect on the periodic movements of the inner recirculation zone of the flame. Arndt et al. performed high-speed OH PLIF imaging to study auto-ignition processes in the DLR Jet-in-Hot-Coflow Burner (DLR JHC). The facility was used to inject a turbulent methane jet into the hot exhaust gas of a lean hydrogen/air flame and to establish a steady state jet flame. The fuel could be injected in a transient manner, which led to the observation of an auto-igniting jet. It was possible to evaluate the formation of auto-ignition kernels during the transient fuel injection utilizing time-series of the OH concentration distributions. It is shown that the OH concentration levels and their statistics can be used to characterize the chemical state of the reacting flow and to distinguish between auto-ignition and flame propagation. Jiang et al. demonstrated simultaneous measurements of mixture fraction and flow velocity using planar Rayleigh scattering at 100 kHz repetition rate. The image sequences of the mixture fraction distribution were directly derived from the data. Moreover, a 2D instantaneous flow velocity field was obtained from an optical-flow-based analysis of the Rayleigh scattering images. The mixture fraction and flow velocity field were further analyzed and the result for the centerline showed a good agreement of the mixture fraction with the scaling law.
Further applications of optical diagnostics to reacting and non-reacting gas-phase systems involved a variety of techniques. Weller et al.
compared two different Raman spectroscopy approaches for gas analysis. The conventional free space and Cavity-Enhanced Raman Spectroscopy (CERS) were used to measure nitrogen and oxygen in ambient air. The comparison included the real time analysis capabilities, the possibilities to use low power diodes and to make the technique affordable and compact. A comprehensive model for estimating the photon emission for both setups is presented and the trade-offs in how to organize the cavity geometry for maximum gain relative to free space is discussed. The obtained results can serve as a quick guide on how to use low power continuous wave lasers in a cavity setup to obtain enhanced Raman scattering. Bürkle et al. present a comparison of two tunable diode laser absorption spectroscopy (TDLAS) strategies for measuring the residence time distribution in combustion chambers. For this purpose, HCl was injected and subsequently detected by TDLAS. Moreover, the two methods were applied to gas and solid-fuel combustion processes.
Eventually, the experimentally more challenging pulse-injection was found to outperform the commonly used step-injection. Williamson et al. present a laser-induced breakdown spectroscopy (LIBS) method for measuring the temperature in a single shot. They utilize the fact that the breakdown threshold of a low-pressure gas strongly depends on density effects. Hence, monitoring the time-resolved breakdown event with respect to the laser pulse allows deriving temperature. The new method is compared to other thermometry techniques utilizing laser-induced breakdown. Proof-of-concept experiments were carried out along the height of a lean methane-air and a rich propane-air McKenna flame. Reference measurements with radiation and convection corrected thermocouple readings were in good agreement. McCord et al. utilized the chemiluminescence emissions from methane/air flames at elevated pressure to determine the fuel/air ratio. The experiments were carried out in a Hencken burner at pressures of 1-5 bar. The emission spectra were used to investigate the effects of pressure on the OH* (308 nm), CH* (430 nm), and C2* (500 nm) emissions. It was found that both the OH*/CH* and the C2*/CH* ratios are proportional to the fuel/air ratio at atmospheric pressure. However, while C2*/CH* remains roughly linear to the fuel/air ratio, the OH*/CH* ratio becomes highly nonlinear at elevated pressure.
Several papers deal with the physical and physicochemical fundamentals of laser combustion diagnostics. Milde et al. compared the spectral excitation behavior of methane in the mid infrared (MIR) for different excitation sources in view of sensor applications. This was done as the MIR wavelength regime promises better gas detection possibilities than the near-IR or the visible region. Interband cascade (IC) and quantum cascade (QC) based lasers were used as they emit at wavelengths, where the methane exhibits strong absorption transitions. The comparison was done by analyzing the performance of two spectroscopy techniques, TDLAS and Quartz Enhanced PhotoAcoustic Spectroscopy (QEPAS). Wang and Kulatilaka studied high-pressure effects in femtosecond two-photon laser-induced fluorescence (fs-TPLIF) of CO. The fluorescence emission spectrum broadened marginally at the highest pressure of 20 bar. Therefore it was concluded that the broadening can be neglected in most cases. The sub-quadratic dependence of the CO fs-TPLIF signal on the laser fluence increased with the pressure. Moreover, the signals were found to decay slower compared to earlier ns-TPLIF measurements at elevated pressure. Furthermore, pressure effects in different quenching gases were studied using fixed CO mole fractions and number densities. Overall, the results show that fs-TPLIF is a promising diagnostics tool for CO detection in practical combustion systems at elevated pressure. Other studies were concerned with line broadening effects in coherent anti-Stokes Raman Over the years the LACSEA meeting has become one of the premier must-attend meetings in the field of laser-based spectroscopic analytics, especially for applications associated with combustion diagnostics, chemical analysis, environmental monitoring, and trace species detection related to security and explosives surveillance. Consequently, the next LACSEA meeting is already being planned for June 2018 in Vancouver, Canada, and we invite you to participate in this stimulating experience and to contribute with your recent results.
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